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^(GM-CSF). ^>^-n^^>(IL)-la. IL-1 ^ . IL-1 
a-. IL-1 3. IL-2. IL-3. IL-4/IL-6. IL-7. IL-lO . 
IL-12 . IL-13. IL-15 . ffi^SM^^S^dNF) --a. V 
h^'»(LT)- i3. ^a^^Dr:-$iM@^(G-CS 
F) , -7^ n7T-v^=3n::i-$lM@i^(M-CSF) . "^^ 
p :7r- v^iE^PlitS^/MIF) . aifc.?S«]^Jiai^(LlF) 

. T mi^^mtmmm'f-^i (cdso ^t;B7-2 (cose) . , 
[ft 5 ] ^ y ^ y-^Bi^ffi^-r 

v^7^^/^v^^^ ^•r^>/^r>^^^^7i=syD 5: K (DD 

(DOPE) $r^tpfS*«ii5«<7:^-r Ay y ^y-i^o 

[If*3l7] .CD44iiiPJ^m*£eji&:^'^ ^y;d— r^te. 
y^y— W^*fflte-cSb5ft*^6Eici7)^ixy 
yTjf.y-i., 

[li^«8] fiLJ!li»f§tt^K^^.tf;t7f-::d-vtty .i<y 

at^G- 2 2 (JaCD44fiLft:) ^^^DL. ^-g^L. tiSI" 

'5ci^i#mi:-r^-r'i>^y y ^y-i^<^siK;^& 
t>cor-*b5. iS3jt^8ia«c^-ri:.y y ^i^y-i^<7>ii^:tr 
[0001] 

[0 0 0 2] 



(2) ^mW-^-l 1 0 7 2 2 

^'^x\t.mwmi&(o^<\t^-^ ^-'yMz.xmmtt^\^tL 
^10 ^^^m%\¥mm^^x^-fz, -:^r7Kb-^>;^fti^iaii 

■ [0 0 0 3] r^-v-'y7^<Dmm\t.^mx\ ^tmm^ 

'tLTV^5 [Jarvis WD, Kolesnick RN,' Fornari FA, Tra 
ylor RS, Gewirtz DA, Grant S, Induction of apopto 
tic DNA damage and cell death by activation of the 
sphingomyelin pathway, Proc. Natl. Acad. Sci. USA,' 
91, 73-77 (1994)] o ^fz^^y -(>=^ V XDDUt^ 
^miiCX-oXX^^^y ^ hl-^T^f^h-U^itifX^J: ' 
< . mm^MRn^it\Z.:^^i ^TNF- a iO^^Sri*^-f 5 
^i:(75y yir>i^-^-T*fo5 <i:%^fbixTV^5 [Kolesn 
ick R, Golde DW, The sphingomyelin pathway in tumo 
30 r necrosis factor and interleukin-1 signaling, Gel 
1, 77, 325-328 (1994)] 0 fo5ffi^^0«^;:io^/^-C. 

m-aXfrni-tii-lTTf^ h-i^y^tmm^ri^o 

Mzmmi'X^mx<mmmi:mi&^it. t^k-v-t; 
^mm-r^:^&'t7ik'r^^x^^^bti6 [obieid lm, un 

ardic CM, Karolak LA; Hannun YA, Programmed cell.d. 
40 eath induced by ceramide, Science, 259, 1769-1771 
(1993)] ^ V :t-"7mmXitm^^J:T7f. h-yy^<D 

mizT^^h-yy^ imm.i- ^ tSFasetft:^ y ^^--^m 
tb n r u ^ o 7) ^ y'' y ^ - ^ K Ti i ffl ft oD -g^ ( c ^ 

Xitiry ^ K3^^i^a:Fas^f^^ffi^/^Ty'y7^— 
50 ^^'^'^'^tl^tZ^X-h^o 
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[0 0 0 4] 2.- -^^^^-^^^ VX\tm'B^^ 

[ShinkaiM, Suzuki M, lijima Kobayashi T, A 
ntibody-conjugated magnetoliposomesfor targeting c 
ancer cells and .their application in hyperthermia, 
BiotechnoL Appl. Biochem, 21, 125-137 (1994)] o 

Lfz^^r>xmm^^Mm<o^^\tmwm^^^^^t^^^^ 

10 0 0 5) mft#<'^t:>Se^f&^^^*^^ 

mm-h^^mxWiW^^mxhbz,ti%^L. 

in vivoite^^A^-:fcV^T^< t^^J,#.€r^-r5 h<OX 
hh:it^mWiL>t:i [Feigner PL, et al. , Proc. Nat 
1. Acad. Sci. USA, 84, 7413-7414 (1987). Feigner P 
L, et al., Nature. 337, 387-388 '(1989)] « A;!^b 

y 4^y-i.-^to^ti^ (y 4^y-A^(c^^®^Aix5 w 

^<Dmi)^hW^^"n^£^^. y ^y— j^(wjEO||?5Sr-^x. 
hP^PctLX. N- (a- b y ^^^'^^^^-^^■t^^ 
/i^) -v? Kr'v'/i— D-^/i-i?^-r D y K (TMAG) 

(DLPC) . 'BLXli^:ti^ir^ /^t--:^yri-i^^^=^^ y—J^ 
Tx > (DOPE) ^-'^<D^mx%^h^'^t>^xm^ Lfz:^ 
5^;r>'tty /"Ky — i^^^fi^l'^DNA(7)^'9iA^^7J^U [Koshi 
zaka T, Hayashi Y, YagiK, Novel liposomes for effi 
cient transfection of ^ -galactosidase gene into C 
OS-1 cells. J. Clin. Biochem. Nutr. 7, 185-192 (19 

89) ] , ttzm^(o^{z^^mm-r^^£mv 7f.y-j^ 
x{tmmmmmxh^±. $±mm\^'^ti:n'^L 

.[Yagi K, Noda H, Kurono M, Ohishi N, Effect 
ive gene transfer with less cytotoxicity by means 
of cationic multilamellar liposomes. Biochem. Biop 
hys. Res. Commun 3. 1042-1048 (1993)] o ^ 6t-. 

fj:mm:iV^^y--^^^^^'^^^txh^o ^^m^ 

h flA:^ lb t ^m\zXm^(Dio^:t>^ y y-i^ ^ffi 
V^fz^ h^y Th— ^d^-r^^-yx^' (targetin 
g) i^^dol^TSJF^L. m^^^^?^^tifzm^(n \ 0 
-2 0%;6nn vitroT^ y .1^ y-i^-*l^ite-1^#A^iC 

5^ilfs^^^mi-5w<t. SL^y ^y-i^iiiTLt h^y 

chic J: 19. igA?^^tffi^^IS^St±/j^rS]ii-r5::i:^ 



(3) . #f?l¥9 - 1 1 0 7 2 2 

lE?^ Lfc [Mizuno M, Yoshida J, Sugita K, Inoue I, 
Seo H, Hayashi Y, Koshizaka T, Yagi K. Growth inhib 
it ion of glioma cells transfected with the human 
15 — interferon gene by liposomes coupled with a mo 
-noclonal antibody. Cancer Res, 50, 7825-7829 (199 
0)] ; X. wti.ib(7)^y ^u-:^y^5t(^oy Tj^y-i^-- 
<OT^%'\t.. fk^R/v. -FllXf^Lesermanb [Leserman et 
al., Nature, 288,602-604 (1980)] ^WiM. N 

-t Kn:arv';^^'>:^^ v/l — 3- ( 2 - y v^/^v/^ 
10 ir) 7'a e::r^^-h (SPDP) &fflv^5 w <i: t^iJ: oT=fT?i " 
iotiX^^fzhO^. :^^m^\'tim^\z.^^^x'\t^K^^^ 

*9. y^y-^-^^T^^s^, M!i*Ea§a--£Oite^^AS 

[0 0 0 6] i^±0^aic:S<5t . ir 7^ ^ KXI^irCFas 
[0 0 0 7] 

20^ {if^%mtm^\^^ot^^^^m] m 
' mumz-^y\ yy.\tm^sm^^m^mz.MXLXT 

xwMy.\t.m.^i'ftm(D-<i; ^-t LTo#m^^-r5 
^i=.y y A^y-i^.. t^hmz^nhomWjm^^^'r 

[0 0 0 8] 

1-5^/^°— t-/l-feti*G-2 2 (6tCD445tW ^JS-g^ 
$itfi;!7^^>"liy :^y-^i-^AXt^^ii$;^^ ^ i: 

-C^f ^Zir^lEP^tfCo $^.tCgfj-#T*fi^AI-J:'9^ . 

y r^Baicr zK h-'>>^ ^^^J: < 5 <t 

[0 0 0 9] -r^lioh^Wnit.. -try ^ h\ JrCFasfii 

[0010] 

y7]<y-i^^ 

->/U7'>^::^^' i^^n ^ K (DDAB) . /^^^^ 
:7T^>?yb:x.^y — /UT ^ > (DOPE) (0 2mM(OmV,t 
50 CD44^ii*J^!aLTl/^5MS*ffl^ (^y^— ^ISBS. / 
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a—j-j}.ifii^ mmmPf) vmk^ti^o 'J^f^y-^ 

-r^^.^^ hXfiite^) (Oil A^^;S'^f^±i'5c 
;55o-CV^5c iiKcO«^£^/Uitfi DDAB. D0PET^2 : 1 

[0 0 1 1 1 ll«*fflte(w^X-r5gtJB^^fttiK 

i^ligA $ ixTT -h - < ^#T^ 1 5 1 

cOTzK h-v';^^^^r*#^iry ^ YWm.W) . KFas 

-D^r^XlD-la. IL-1)5. IL-la. IL-1 ^ . IL-2. • 
IL-3. IL-4. IL-6. IL-7. IL-lO . IL-12 . IL-13 . IL 

-15 . mM'mm^m^) -a. y h^v^va?)- 

=1 D ^-pJ^@^(M-CSF) -e.^ n y'r-i^^MSJtS 

^m?) . 6jk^»Sij@^(LiF) . rm^n^ii^mtmm 

H^B7(CD80)^U^B7-2(CD85), h • V tfy h\ :t> 

[0012] / ^ D-^/uj7i<$ (}!rLCD4,4 

Xl^W^^ilteO-aitiy ^/•^^<^homing recep 
torch LTf5]^^ixfcCD4475^ig*J{C^J|L-Cl/^5 



(4) " ■ nm^9- 1 1 0 7 2 2 

'nr>tlfz [Wakabayashi T, Yoshida J. Seo H, et aL , 
Characterization of neuroectodermal antigen by a m 
onoclonal antibody and its application in CSF diag 
nosis of human glioma. J Neurosurg, 68, 449-455 (1 
988), Okada H, Yoshida J, Seo H, et al. , Anti-(g 
lioma surface antigen) monoclonal antibody G-22 re 
cognized overexpressedCD44 in glioma cells. Cancer 
Immunol. Immunother. 39, 313-317 (1994)] « 

x*^mitLfz'^^^(Dmmmt'Wummm^m.^\.. n 

t^^Xt^o.^tz'^y^^-'t^^^i^it. ^IgGT'fooT 

' ^\ 
.[00131 mm^m^ , 

*^§glciov^T-ri=^/ y 7f^y-Mz^^^m(7:)M^t^j: 

' yyy —^m^XitB&mm^xh^o 
20 [0 0 1 4] ><i^y y J^^y-i=^(7)i^]S 

:$:^m(D4M.y vyf^y-j^(omm^&tLx\t. 

■VTrsy-j^commomcotm^^ji^^xh^mmmc^ 

^./uMzmmLfzmm(omn^^^'i^M.^mv: (ir^ v k 
■ '(D:g^fi^pc/-^/ui^tcg^^;icoB#.'^.-ey 7Ky-i=.J3i 

'-j^y<7f.U''^\zxmmiMM^^i) ^^y-^B^mW: 
-r-5c wti^tcetFasfetf^xf^-^^^-^^ hx\tm^'T-^ 
^ts]) ymmmm%:Mt. $^{^0-2 2^y ^ 

30. /UJafr itfiCdHikm ^ 1 ;imol(C^UT2ngd^e>2 /ig 

raolfcfc*9^y ^ D-:hyUgt*fl2ng;!)^ib2 Mg. -^iJ^^^ 
KfiSTll^tbSOMg. iie^fiSTi^bS 0 Mg^^^^j-T^ 

[0 0 1 5]^mmit 

^ KO^^fl^ D u ;J-x/Wi:.tCg^m^(7)^,^.T-'y 7l<y 

40 y-:x./<;j^u-^(iT^*i^^^$ity ?J^y-i^M 
^lisa-r^o ::co;^fe{c^si:y zKy-i.sS(7:»^<^r/Ht; 

T/u (:^^{ij:o-cf^ 2^11) > y 7j^y-.i^iit7)/<^7 

[0016] *^§^o^i.y y iif^y-M.(D^^mmt t 
Til. its^mxtM^t^^iJi^Lfc^'Ssaj^fig^^ 

50 {tL\Z,-^LXmm'(l^-tb{t. :^^iwJ:oT(lii^^tO#HK 



7 

y 7Ky-i.£OS4-fifi. ^i^. tSS'J. 
PUT 1 0/)^'b 1 0 0 OnmolfOl5Hi:-f 5::(!:;!t^ji^*e 
[0017] ' 

(1) -tr^^ KSit/y ^V-^fflSiW 

C2- ir^^ K^MATREYA INC., Pleasant- Gap, PA, USA 

DAB), v^v '^D^^'^^^^r ^v^/^=^ y V(DLPC)?rSigni 
a Chemical Co.. St., Louis. MOJ: <9 ; ^ LT I^:?!" 
^./u;^;;^ 7 ^v^/U-zc ^ / — /UT 5: > (DOPE) $rAvanti 
Polar Lipids, Birmingham, AL i^WAL. :itl?rffl 

[0 0 18] (2)' G-22 ^n— ^/ufit^^^^UlK 
t h ^ y,7^— 7^gacOSSfetJF.(CD44) t^#S^/^G-22^ 
y ^ D -^fC^W- (-^ ^7 ;^ igG ^ y ^ D 1 /ufetft:) 
li, Wakabayashi, T. et al. , J. Neurosurg. , 68. 449 
-455, (1988) (DIE® {^tSoTtrofc. ^^\LVif^)ir- 

7. v-^Jta^^NS-lirDippold WG, Lloyd KG, Li L 

YC et al. , Prop. Natl! Acad. Sci. " USA 77, 6114-611 
8 (1980)lCt$oTS'g'Lfio i/y>— ^IfflSSs 

fc„ m^ ^^it^^-^ ^) K— ^-^BALB/c-v'>;^(lgat. 
[0 0 19] (3) ')yf-y-2:>^(Dmn 

«9^Tofc, :^-f^ DDAB. D0PES:W2- ir^ ^ K^l:2:2 
X(^l:2:4(±»2 ^ mol) CT^fiJ-g^T'^ n n AiCjgfl?^ 
-g-L. v-y WbLfc^glt^CT:)^-^^-^ y-a./-^7^f 

(2) T^HS Lfc 2 ju g / ^ d -^/u-irL^^Sr^tr 
^Vi-^y 3 coy >g&;^®ffi50o Ml ^:^JDx.7to 

^ K-'Yi^y y 7Ky-AS:^#fc, 

. [0 0 2 0] (4) -tr^ ^ K£7:)ffi3lMl^'--c7)^A 
t h^y^-- v« U-251SP, SK-MC-l,^t/T98G^iO% 
^'->J3^!/^lf[L?ff(FCS) . ^ h h-^-r vV(lOO/ig/ml) 

, -<^v^y XlOOU/ml) . 4inM l-^J^^ I'^m^XI^ 
^^^T' ^ y St^*^SSP UfcDulbecco' s minimum essential 

medium (DMEM) T'^S^ L/Co 



(5) #^¥9 - 1 1 0 7 2 2 

[0 0 2 1] :t-'^m^<o^m%mimm a. 

5 Xl0^cens/ml)2ml ^ 7 7 /L-^ XFalcon) 7" h (» 
3046) CD^^:^/^\zm^. 5%Ca. 95% 

30 Ml (60nmol ^iK) :2:2(=DDAB:DOP 
E:C2-ir^^ K)^fO^$ir7^ KOg^^^g;iin2M M i: 
^jr-Si 3^fi^/Ht^^n:2:4(=DDAB:D0PE:C2-ir^ 
^ K) (T^it-tr^^ KO^^SS;i^24/xM t^Ji^Xoi'^ 
i§#ig%(-J]P^/'ic 37*^-ei6^rBlig«^. 

i2y h D-/ui:/^5Sy ^i<y-i=^^DDAB. DLPC, Sl/DO 
?E^m\ ^/^tt^^■^i^•€i^l:2:2 -eUSSLfCc 
[0 0 2 2] [Ki^^J 1 ] 

(1) DNAmmm^vf 

. C^m) DNAE^^T-fbt^^i-^^r. [Jaryis WD, Kolesnic 
k RN, Fornari FA, Traylor RS, Gewirtz DA, Grant S, 
Induction of apoptotic DNA damage and cell deathb 
y activation of the sphingomyelin pathway, Prpc, N 
atl.'. Acad. Sci.. USA, 91, 73-77 (1994)] \ZtZm<0:^ 

20 St::^^c7:)3cS:^J0;tfc2%T;^n-;^y/u®^^|i)tc:J:- 

oxrf<^tzo -tr^ ^ K--Yi^y y^y-i=^(24 nu)^m 
2 0^. »mmMximMmmi:\B]^L. 0.5% sds/o. 1 

M NaCl/lmM EDTA, pH7. Sidjf ft? ^CO^iS^S^T^n -r 

i—- t?K(iooMg/mi) -esot;. i2^m^mLfZo -f^T 

1/10^*0 3M ^mrf h y ^M.Rm, 5 
■ ^-70 rrn55)-^^}f 3o,oooxg xw^^mm't^'^mx. 

fco g^t-^^^-y h^TE20Ml fc^fl?L. 0.4 Mg/mlO 
30 :ii^v^^i^yn^ K^^tp2%T^n -7: ^/UT'llfl^^Sl 
L/::o fi?^/^^->^(tUV7tT-c™bLfCo 
.[0 0 2 3] ,(S^) ir^^ K— Ti^y y7Ky-i.i;:-c 

(Oi|^^gScT'fo5:t y ^"^^ l^;d-y-i^DN A^>T-0/^->3^ 

[0024] (2)-try^ Y-')^^'^--^(o^^mm^ 

(i-^) ir'^^ K--r i=^y y ^y-i^. y.am^^'^'t 
^^'f\znm\z.Lxmm:Lfz±y^ Ky^y-^^ [^/l. 

40 Jt?^l:2:2(=DDAB:DOPE:C2-iry ^ K) ; ig^'^'iOir ^ 
'K^J^®S12mM . X(t^7Uit'^l:2:4(=DDAB:D0PE:C2- 
ir^^ K) ; iS^^JOir^^ Kl:ifJ^?tS24MM]^^i/\ 

^m^fz. i%m^^'j:t—^mmz')7fsy^-j^^^\^x^% 
0#rsm. --^f-^ hy-^-T"c- K"y ''^^-^■^"--^fe 

-/L^^ur, ^y7j^y-A3^{^^^y->'^-^Slir7^ 

K (^^y-yn?4mM)(Cct5^tf^^^tTo7*l, 

[0 0 2 5] (^sm) ^Kcioi^T, mm.m^ (%) . 
50 in-^^^^^^^iw^i-^^^r^fiS^^T^a^i/^^^^^-y ^y 



(6) 



!^mW-9 - 1 1 0 7 2 2 



;t<y-i.O:^'g-i:itg$L:fc student-t t 
est (p<0.01){Ci:5iKt+6^^S(i. ir7^K-y^V- 
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[0 0 2 6] S/c. ir^^ Ky^y-i^24MM ilir^^ 
^Wz\m^m^mx^^Z.ti)-t>t^^'tK ^cofflite?? 
e^ixfCo 'tf:i. SK-MG-l .5.m98Gi^Sct^-&^^S^^I-'bi^ 

[0 0 2 7 ] 

[mi] 







U-251SP 


SK-MGl 


T98G 


^y/^fy-i^ - 




2.0±0 


5.8±2 


8. 1±1.2 




K (12 mM) 


7. 5±1 


35.4±2 


50.0±2.4 


-try ^ Ky 4^y-i^ 


(12m M) 


34. 7±2 • 


54. 6±1.5 • 


60.6±L4 


ir^ 5: K--^i^y'y ^y 




56. 3±2. 5 


'63.8±1.5 • 


80. 3±0. 7 • 




K (24 /xM) 


33. 1±1.5 


' 39.2±3 


56. 1±2.4 


■try ^ Ky ^y-A 


(24 mM) 


44. 2±2. 5 


69. l±0: 35• 


81.8±0.3'' ' 


iry ^ K--ri^y y ^y 


— i=.(24/zM) 


-61.8±2 


72.4±l. 7 • 


86. 3±0.6 * 



m (%) 

•^tf^^MSfot? student-t test (p<0. 01) 
[ 0 0 .2 8 ] i'mmi2 ] SCFas^^^^^^^ M.J^Jt'^ 

y-i.oiii^ 

(1) KFasJn^&t/y ^y-i^ffifllK . 
^FasijLft^flMedical and biological laboratories (MB 
L), Co., Ltd., Nagoya, Japan J: ^9 «A LfCo y^Ky- 

2>^mmmm%^<D:::t<xh^. ■ 

[0 0 2 9] (2) G-2 2^y i^ n— t/uirCf^ (JitCD 
44i7Ll*) 

[0 0 3 0] (3) fetFasRi^^^-ri^y y ^y-ixco 



20 



fin:FasKft:^^-r / ,y y - (OUKfi^Sii y ^ y 
%^mi.timi^\z.x'^t^^fzo ^'r')^^V'-'_j^mm(o 

y^ (DLPO-^tOr^ y >jggS^'^^*PLfco -r?^c^r)oDDA 
B. DOPE. ^ y >^iK^-tn-eiX^/^itTn : 2 : 23^ 
tSl : 3 : 2C0S(J'g'T^ D PTTs/UAfC^ftlf^^L. v-y 

i/^T^^icoi^^^tTT^^o/::, (y^y 

4l;/mol ilMUT 2ng7i^<b 2 Mg £OiiJ'&-C-i^;UDL. ^ 
ibfCG- 2 2^y ;^ c— t/L-m^^ (^tCD44fei*) ^-^i^ 



30 



^gl i/mol {::>PfLT2ng;f)^'^2 Mg COftJ-g^-C-^jJD 
i;6^f.5 5^rBlig^LfCc $e>tc^(D^y >^g&^ffi?S^^D 
±g^5 0 0 Mii-l^^b/co rto:^ffitr-c@6^^ 
-f^fitFasfet^c^^w'i.y y ^y-A^#/to - 

[0 0 3 1] [^^^ij 2 ] ^Fas^t^^^^ A y y rjf 

(i)::feiFasfet^*:^=i--<i.y y-^y-i.coig«*fflta{c^ 

3 OnmolfliW/ml (Dm^Xi%m^ :^-"^WimmM 
L. ^'y ^^l!SO^:^Pl§®*^|^-<fCo ^^<t L 
T :7 y -£7)i7LFasj7Ci*^[^*^^D L^o 
[0 0 3 2] (SI*) ^2tI^ol^T. (%) . 

-i^M-S:U^rate»{COl^T.^L:fco ^Fasjnf^Sit/SLFas 

fetf^-^^-^i^y y /-i^y-i^tov^-fixiwioi/^Tti-r-<T:^^ 
y y -coiTiFasircs^^MLfi^^ J: <9 hm^^sm.^^^ 

^ ')i^^y-d^(n\^ot'^m\'^m\z.'^%f^^^hr>x 

^^l t) CO r^fc o ^ ^ tO^^-ticOff^ tgllTUNELfe 

[0 0 3 3 ] 
[^2] 



(7) 



!^?MW-9-l 1 0 7 2 2 



77 


U-251 SP 


SK-MG-1 


J2 

T98G 




L 2 


± 0. 3 


4.2±1.8 


5.0±1.1 












0. 1 jUg 


4. 3 


±0. 7 


■ 2.5±0.4 


3.2±1.5 


1.0 Mg 


8. 4 


±2,5 


10. 1±2. 1 


12. 7±3. 0 


100 jug 


56. 7 


±4. 4 


60.3±3.8 


58.9±5.5 






















0.1 jug 


52.2 


±3.8 


48.3±5.-4 


50. 1±6.3 


1. U At g 


78.4 


±4.5 


fi7 '^-*-4 7 


67. 4±3. 8 - 






















0. 1 Mg 


69.3 


±4. 1 


64.5 ±3.4 


66.'6±4.2 


1.0 Mg 


88.7 


±6.3 


80.5 ±7.1 
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